Angelman syndrome (AS) is a complex neurological disorder with different genetic aetiologies. It is not known whether the clinical features vary depending on the genetic mechanism. We report four patients with AS owing to uniparental disomy (UPD). There were two males and two females, with a mean age of 8 years (range 7 to 11 years). All patients had a happy disposition, hyperactive behaviour, and the characteristic facial phenotype of AS, but in three there was a normal head circumference, two had epilepsy, ataxic movements were mild in three, the mean age of onset of walking was 2.4 years, and there was some sign language in all four patients. Our cases add further weight to the previously reported impressions of a milder phenotype in cases of AS resulting from UPD than in deleted AS patients. Patients suspected of having AS, but who are considered atypical, warrant DNA testing.
Angelman syndrome (AS) is a severe neurodevelopmental disorder with a complex genetic aetiology. Since the first report of three children,' the clinical phenotype has become more defined and comprises severe intellectual disability, epilepsy, lack of speech, ataxic movements, outbursts of inappropriate laughter, large mouth and chin, microcephaly, an abnormal EEG, and hypopigmentation in some patients. 2 The phenotype may be variable, and cases have been described as atypical. 4 The availability of DNA testing has enabled a genetic classification of AS. Four groups are now recognised: (1) maternal deletions of chromosome 15(ql 1-13) (about 70% of cases), (2) paternal uniparental disomy of chromosome 15 (about 2%), (3) an abnormality in the imprinting process (about 3%), and (4) a mutation affecting a putative AS gene in the remainder. 5 The chromosome 15(ql [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] region also contains the Prader-Willi syndrome (PWS) Figure 1 Patient 28 aged 7years.
shows that the occurrence of epilepsy was 5/12 patients (42%). All patients tested had an abnormal EEG. Ataxia was mild in 4/13 (31 %) ambulant patients. One patient was not ataxic. 12
The mean paternal age for the combined data on nine cases was slightly raised at 32.5 years. The mean maternal age for the combined data on 11 cases was normal at 28.25 years. This is of interest as mechanisms leading to paternal UPD include paternal meiotic nondisjunction followed by trisomic rescue, isochromosome formation, and maternal nondisjunction followed by monosomy rescue. 8 One of our patients had a translocation which, combined with the reported studies (table 2), gives overall 5/14 (36%) of AS patients with UPD having a structural rearrangement involving chromosome 15(ql [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] . This high frequency suggests that structural rearrangements of chromosome 15 predispose to malsegregation at meiosis. More detailed DNA studies on structural rearrangements of chromosome 15 in general are required to confirm this suggestion.
The observation that the AS phenotype can be influenced by the underlying genetic mechanism is of interest in the understanding ofhow imprinted genes are expressed.6 In PWS, valid comparative clinical data are scant but current evidence suggests that there are no differences in the phenotype of those with a deletion compared to those with UPD.'9 Given that the size of the deletion in over 90% of PWS and AS patients is the same,6 it would appear that there is some fundamental biological difference in the expression of the imprinted gene(s) for PWS and AS.
Valid comparisons of the data presented here in 14 cases of AS resulting from UPD with AS patients resulting from DNA deletion can be made (table 3) . The deletional cases come from two surveys, 37 from Japan"0 and 27 from Australasia.'5 It appears that the facial phenotype is similar with all patients having a large mouth and chin, happy disposition, and outbursts of inappropriate laughter. There appear to be differences, however, in growth parameters and brain maturation (table 3) . Growth in patients with UPD appears to be less retarded; these patients overall have a larger head circumference than those with deletion, weigh more, and are not as short. A higher level of brain function is manifest in the earlier age of onset of walking, milder ataxia, lower frequency of epilepsy, and greater ability to use sign language. Formal psychological testing of more cases is required to confirm the higher level of brain function suggested here. 
